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Fig.1 Schematic drawing of two heat treatment processes

(WC: water cooling; AC: air cooling)

2 HFHRE5SH

2.1 [EiFHER

Ti6554 & 4 [ 7K 7 i 1) b Al 4 23 e 5 il ot bz 401
5, SRR S 80 um (B 2a), XRD 2 #r& W,
XL SR B M. B 2b S (1101, NS
TEM JESt. AILLE Y, WG A 5. HE, XV
(3% X HL T A7 S EFE(SAED) B, Bk B AR A 5t
BEAT {002} 50 {110} pn {112} 541, FEIXLEBE 7 B R K 4E
B WNIEAFAETR S FIAT S 580, IR & Sk fras. Xk
B, &% KE, B REML T WRVRES, ERANIE
B M AH, XTSRS0 AR o AR BB AN
SEATS PR AN, SR A g, ARMES U 1R
76 Li S NMRF o AR B A B8 o A
(incommensurate embryonic o phase) *1.
2.2 FaRISEALR

P 3 5 2 A 4 RE 28 T U 2 (350 °C R
2 h, ARG TEM B, vLUE W, 75 B W H
T oA LA A AR AL 2L, BHARAE 200 nm A AT (K
3a). AFAIMEE, XL RV 2 QUK A B R, AHEE
T 1 ST B A, T RLS {002} 5+ {110} 44
{112} 5 BRE 550 BBl Bl R RE T A A7 3 4% SR 15 B s i, B
BAEA B E IR BE 55 . BT bR R, X4
LN A 0 M, TTAE 1/2{112) 5 {07 B AL BT A o
A, i 3a R T kTR . Bk, 454 TEM B3
B, wrLLANGE, XEEHGOKRME N o M. RIS W
EFRTE : WEE K AT G A FE R IR B o AHAE B S



© 2048 -

Mty e m A RS TRE

%49 35

Intensity/a.u.

—A(200)
B2l

B2 [ AL BG  Ti6554 & a4l 4
Fig.2 Microstructures of the quenched Ti6554 alloy: (a) OM

image (inset is corresponding XRD pattern) and (b) TEM
morphology (inset is corresponding SAED pattern)
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Fig.3 Microstructures of Ti6554 samples after the pre-aging: (a) TEM
morphology inside S-grain interior (inset is SAED pattern on
[110]s zone axis) and (b) TEM morphology adjacent to S-grain

boundary (‘PFZ’ represents precipitate-free zone)
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Fig.4 SEM morphologies of Ti6554 samples subjected to double aging (a, ¢) and single aging (b, d) at 440 ‘C (a, b) and 600 C (c, d)

(inset is the magnification of the rectangle in Fig.4a)
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Fig.5 Characteristic parameters of o phase after single aging and double aging: (a) area fraction, (b) number density, (¢) width of o phase

inside f grain, and (d) width of agg phase along 8 grain boundary
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Fig.6 Vickers hardness as a function of aging temperature
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Fig.7 Engineering stress-strain curves of the aged Ti6554

samples

LW 1 SEM JE3. Al LA H, RN 280 W 1 52 B 4
TR B o T SRR AL, 88 K 22 B i AR P, R
5 pERNY (K 2a). 741 S8 AT LLUE B
LB 2 N IE .. XRPRERE A KL
KGR AR T, H & 38 2 DUOM S 1 7 U 2,
B SLAEPE T %L (grain boundary ductile fracture) %),
X 24 07 A e A R A 4, AL-LiESL,



%6

ot

K5 Ti-6Cr-SMo-5V-4Al & & a FHRIHT HIAT g KXt 772 2k BE R 52

* 2051 -

Intergranula

B8 Ti6554 & SR EER (5 AT 1 SEM JES KT LK K 2 ) OM B3
Fig.8 SEM images of fracture surfaces (a, b) and OM morphologies of fracture subsurface (c, d) of Ti6554 samples subjected to

double aging (a, c¢) and single aging (b, d)
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Fig.9 PFZ morphology adjacent to f grain boundary in the pre-
aged Ti6554 sample (a) and corresponding EDS element

distributions along the arrow in Fig.9a (b)
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Precipitation Behavior of a-Phase and Its Influence on
Mechanical Properties in Ti-6Cr-5SMo-5V-4Al Alloy

Zha You, Chen Wei, Zhao Gaofeng, Wang Yue, Sun Qiaoyan, Xiao Lin, Sun Jun
(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Precipitation behavior of a-phase and its influence on mechanical properties have been investigated in Ti-6Cr-5SMo-5V-4Al
metastable f-Ti alloy by comparing the double aging and the single aging. The microstructural characterization shows that the quenched
sample consists of equiaxed f-grains. After the following low-temperature pre-aging, dense clusters composed of numerous a nano-laths
evenly distribute inside f-grain interiors, while there are precipitate free zones (PFZ) around S grain boundaries. This precipitation feature
between fS-grain interiors and their grain boundaries is inherited into the later high-temperature aged samples. It can be seen that after the
double aging, the fine equiaxed a precipitates homogeneously distribute in f-grain interiors but the a-phase exhibits a coarse plate shape
adjacent to f-grain boundaries. On the contrary, the a-plates distribute much more evenly in the single-aged microstructure although the
plates have larger dimensions. Tensile testing shows that the ultimate tensile strength of the double aging sample can be tuned up to ~1630
MPa but accompanied by the degradation of ductility (~2%). The ultra-strength originates from the significant precipitation-strengthening
effect as a result of the precipitation of a-particles at the submicron- and nano-scales, and the loss of ductility can be attributed to the
premature intergranular fracture caused by deformation localization along S-grain boundaries.
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